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Life Cycle Inventory: Database selection and allocation details
Following collection of material weights, energy values, and cost data described in the Methods section of the main text, unit processes from the life cycle inventory database were assigned to the data collected as shown in Table 1 and Table 2 . Unit processes link data collected directly during the procedure to the emissions from the material extraction, production, and transportation of each item. For this study, researchers gave preference first to US based databases, i.e. USLCI [1] ; second to the European database ecoinvent v2.2 [2] ; and finally, alternate databases were selected if unit processes were not available in either USLCI or ecoinvent.
Certain unit processes were modified based on literature to more accurately reflect the product/process represented. Disposable gowns, drapes, and bluewrap from the OR are a type of polypropylene fabric also known as spunbond-meltblown-spunbond polypropylene (SMS PP). Since SMS PP products account for an average of 23% of the MSW by weight for all hysterectomy types, the existing PP process within the USLCI database was modified based on literature to more accurately reflect impacts associated with manufacturing plastics into a fabric form [3] . The USLCI electricity process was modified to match the energy mix of Pennsylvania for 2012 which is 73% coal, 22% nuclear, 3% natural gas, and less than 1% of hydropower, oil, and non-hydro renewables [4] . The selection of environmental impact database processes for reusable materials was identical to that of single-use or disposable materials. Allocation of impacts due to production and disposal of reusable materials was allocated based on the estimated lifespan of the materials, as listed in Table 3 for linens and   Table 4 for stainless steel. Limited information was available on the environmental impacts of the sterilization process and associated products for reusable materials. In the case of linen sterilization, a quantity of 27.4 g of detergent per kg of cotton laundered and 0.2 kWh of electricity per kg of cotton laundered was assumed based on previous literature, specifically a 1999 study based in Germany [9] [10] [11] .
Though a US-based literature of domestic laundry estimates the electrical consumption per kilogram of cotton at 0.87 kWh, lower estimates are expected for industrial laundry facilities [12] . The sterilization of surgical trays was based off of an energy consumption estimate (2.57 kWh per stainless steel surgical instrument tray) of the sterilizing and autoclaving machines at Magee [13] . No estimate was available for the types or numbers of chemicals or solvents used to sterilize the stainless steel surgical instruments. Administered propofol undergoes complete biotransformation, and wasted drug was assumed incinerated in accordance with manufacturer recommendation. Anesthetic data were not available from one robotic case. The amount of CO 2 used to inflate abdomens during laparoscopic and robotic hysterectomies was measured by Magee staff at 2L per minute during insuflation of the abdomen. None of these gases are captured, and they were vented to the atmosphere in their entirety per standard.
The Inhalation Anesthetics considered here include desflurane, sevoflurane, and nitrous oxide, and are themselves greenhouse gases with the Global Warming Potential (GWP 100 , the heat trapping property over 100 years) of 2540, 130, and 310 kg CO 2 -equivalent per kg of IA respectively [5, 6] . This study also utilized GHG emission factors for the production, use, and emissions of IA and propofol (total life cycle)
as determined from previous literature [5] [6] [7] [8] .
Economic Input-Output LCA Setup and LCIA
Monetary values for EIO-LCA were evaluated using the purchaser price and assigned background emissions using the corresponding sectors within the North American Industry Classification System Statistics for medical instrument manufacturing [14] .
Environmental impacts from the inputs and outputs of the four types of hysterectomy were calculated using TRACI 2.1 version 1.0 for both process-and EIO-LCA [15] . Embodied energy or a summation of all energy used during the material's life cycle, was calculated using Cumulative Energy Demand (CED) version 1.08 developed by ecoinvent version 2.0 and PRé Consultants [16, 17] . Impact categories analyzed and reported include greenhouse gas emissions (with the IPCC's 100-year time horizon calculations for the potency of greenhouse gases relative to CO 2 [15] ), acidification, carcinogenics, noncarcinogenics, respiratory effects, eutrophication, ozone depletion, ecotoxicity, smog, and CED.
Monte Carlo Analysis
We utilized Monte Carlo Analysis (MCA) to account for the uncertainty inherent in life cycle inventory data and the variability of material and energy consumption for each type of hysterectomy. Distributions of material and energy quantities used in each type of hysterectomy were fitted to normal, lognormal, most extreme value using Anderson Darling (A-D) tests for goodness of fit, shown in Table 5 .
Variability of the complex, electrical laparoscopic and robotic instruments was incorporated into the MCA as a triangular distribution based on the number and cost of individual tools purchased by Magee for those cases. Where A-D tests showed distributions were not normal, lognormal, or most extreme value, a designation of "no distribution" was given and a single value (i.e. the average) was used in the MCA. Because electricity data was collected as an average and not on a per-case basis, the variability in electrical and energy consumption in the MCA was based off of the duration of surgery. The MCA randomly sampled 100,000 times from the probability distributions, creating an overall distribution (which was fit using A-D) of the GWP of each hysterectomy from which a 90% confidence interval was determined.
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Unit conversion was necessary to match the impact categories Acidification, Carcinogenics, NonCarcinogenics, and EcoToxicity with the process LCA results as seen in Table 6 . A characterization factor of 50.79 kg SO2 eq / H+ mole was used for acidification potential conversion. EIO-LCA reports human health toxicity impacts (cancer and non-cancer) in benzene and toluene equivalent emissions to air. For this reason, TRACI characterization factors of 2.97e-7 CTUh / kg benzene to air and 5.3e-8
CTUh / kg toluene to air were chosen, where CTUh stands for Cumulative Toxicity Unit for humans.
EIO-LCA reports ecotoxicity as kg 2,4D to continental freshwater, and a characterization factor of 8.60e2
CTUe / kg 2,4D was used, where CTUe stands for Cumulative Toxicity Unit for the environment. For the EIO-LCA portion of this study, the effects of chemicals' fate to soil and water were not considered in the categories related to human toxicity, nor were chemicals' fate to air and soil for ecotoxicity. 
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